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Coupling Simulation with Multi-dimensional Models for River Flow

ABSTRACT : It is essential to understand the hydraulic characteristics of rivers for increasing flood-control capacity and
operating hydraulic structures efficiently. Multi-dimensional models can be the proper measures to obtain the detailed
information on the hydraulic characteristics of rivers. But huge amount of data and time-consuming work have been the obstacle
for applying multi-dimensional models. In this study, simulation technique with multi-dimensional model(EFDC), coupled
with COSFIM and FLDWAV, has been developed and applied to the real river system for verification. Developed technique
can offers spatial and grid unit information as well as line and section unit information from 1-D modeling. It is considered that
the coupling simulation technique can provide useful hydraulic information for river management and treatment.
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station in 2010
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Fig. 5. Orthogonal grid
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Table 1. Specific data of EFDC constructed in the study area

Contents Results of constructed Model

Number of
horizontal grid

8,010 (longitudinal direction :
244, transection direction: 81)

Grid length(m) 24.7%442

Vertical grid(m) depth of water X 0.2

Table 2. The set of simulated scenarios

Case Details of the case

Case 1| Optimal water level conditions calculated by FLDWAV

Case 2| Optimal discharge conditions calculated by FLDWAV

Case 3 |Combination of case 1(water level) and case 2(discharge)
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Table 3. Simulation condition of COSFIM

Contents submerged bridge‘downstream of Dam(Paldang)

Analysis period 2010.09.20 16:00 ~ 2010.09.23 16:00

Measured rainfall| 101.9mm/10day ‘ 100.2mm/10day

_ _ ~ - 3 . .
ZE|REle] oBYElE 9a AkRoA Selu= HAgEkS 60 Baseflow 500m’/sec (IPO gauging station)
mYsec= A gsiodon] Hagek olske] Gake HAageko 2 Time step 60 minutes
Table 4. Results of parameter calibrated in COSFIM

Basin K P Tl F1 Rsa Channel K P TI'
31 18.38 0.722 1.329 0.5 20 38 12.216 0.57 0.165
32 19.26 0.694 1.636 0.5 20 39 15.728 0.57 0.274
33 23.48 0.589 0.294 0.5 20 40 28.462 0.57 0.654

* K : storage constant, P : storage index, Tl : lag time(hr), F1
K': channel storage constant, P' : channel storage index, TI' :

Table 5. Input condition of roughness in FLDWAV

. coefficient of initial runoff, Rsa :

saturation infiltration capacity(mm),

channel lag time(hr)

Group 1 2 3 4 5 6
Discharge (m’*/sec) 0 500 1,000 2,500 5,000 10,000
CASE 1 0.130 0.060 0.045 0.032 0.028 0.025
CASE 2 0.130 0.060 0.045 0.040 0.035 0.032
CASE 3 0.130 0.060 0.045 0.032 0.035 0.032
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Table 6. Critical shear stress under the bed material and parameter of Shields(Shields, 1936)

Particle size classification Particle size, D, (mm) Shield’s parameter Critical shear stress, 7, (N/m’)
very large boulders >2,048 0.054 1,789.0
large boulders 1,024-2,048 0.054 895.0
medium boulders 512-1,024 0.054 447.0
small boulders 256-512 0.054 224.0
large cobbles 128-256 0.054 112.0
small cobbles 64-128 0.052 54.0
very coarse gravels 32-64 0.050 26.1
coarse gravels 16-32 0.047 12.1
medium gravels 8-16 0.044 5.64
fine gravels 4-8 0.042 2.72
very fine gravels 2-4 0.039 1.26
very coarse sands 1-2 0.029 0.48
coarse sands 0.5-1.0 0.033 0.27
medium sands 0.25-0.5 0.048 0.19
fine sands 0.125-0.25 0.072 0.15
very fine sands 0.0625-0.125 0.109 0.11
coarse silt 0.0313-0.0625 0.165 0.084
medium silt 0.0156-0.0313 0.250 0.063
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Table 7. The review of reproducibility for models
Statistics method COSFIM FLDWAV EFDC 1 EFDC 2 EFDC 3
Average Error(m) 0.448 0.134 0.05 -0.018 0.085
Relative Error(m) 1.782 1.782 0.971 0.837 0.886
Average Absolute Error(m) 0.505 0.379 0.275 0.237 0.251
RMSE(m) 0.606 0.419 0.322 0.291 0.287
RRMSE 2.137 1.478 1.136 1.028 1.014
Nash-Sutcliffe Efficiency Coefficient(m) 0.833 0.920 0.953 0.961 0.962
Theil Inequality Coefficient 0.01058 0.00736 0.00567 0.00513 0.00505
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